WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 



PCT 

INTERNATION AL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(11) International Publication Number: WO 96/12592 

(43) International Publication Date: 2 May 1996 (02.05.96) 



(51) International Patent Classification 6 : 

B26D 3/06, B23B 29/04, 29/06, 29/08 



Al 



(21) International Application Number: PCT/US95/ 14394 

(22) International Filing Date: 20 October 1995 (20.10.95) 



(30) Priority Data: 

111370 



23 October 1994 (23.10.94) 



IL 



(71) Applicant: ISCAR LTD. [IL/IL]; P.O. Box 11, 24959 Migdal 
Tefen (IL). 

(71) Applicant (for MW only)' ROBIN, Jerrold, N. [US/IL]; 5 Marva 

Street, 24960 Kfar Vradim (IL). 

(72) Inventors: BARAZANI, Gideon; 3 Halonim Street, 27212 

Kiryat Bialik (IL). FRIEDMAN, Jacob; 5 Erez Street, 24960 
Kfar Vradim (IL). 

(74) Agents: JONES, Harry, C, III et al.; Pennie & Edmonds, 1667 
K Street, N.W., Washington, DC 20006 (US). 



(81) Designated States: AL, AM, AT, AU, BB, BG, BR, BY, CA, 
CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IS, JP. KE, 
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, TJ, TM, TT, UA, UG, UZ, VN, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG), ARIPO patent (KE, MW, SD, 
SZ, UG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: CUTTING TOOL ASSEMBLY HAVING AN EXCHANGEABLE ADAPTOR 




(57) Abstract 

A cutting tool assembly comprising an elongated tool shank (1) having a shank holding portion (8) and an exchangeable adaptor 
m havU ISm^^^M for retaining a replaceable cutting insert (3) and an adaptor mounting portion (42) releasably secured 
o iE VlXlSS by two clampini screws (4). The clamping screws (4) are inserted into the respective adaptor mounting 
r^rtion th™*h SEsOT 54) and threaded bores (22, 23). Hie threaded bores (22, 23) being substantially aligned with the respecUve 
Eor Sh borTs 53 54 K re^ence plane through an axis of relative rotation of a workpiece with respect to the tool assembly. 
X? of £Z£^ shank holding persons (8) is formed with a recess and the other one is formed with a protrusion 

(10) mating with the recess and received therein. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


AU 


Australia 


GE 


BB 


Barbados 


GN 


BE 


Belgium 


GR 


BF 


Burkina Faso 


HU 


BG 


Bulgaria 


IE 


BJ 


Benin 


IT 


BR 


Brazil 


JP 


BY 


Belarus 


KE 


CA 


Canada 


KG 


CF 


Centra] African Republic 


KP 


CG 


Congo 




CH 


Switzerland 


KR 


CI 


Cote d'lvoire 


KZ 


CM 


Cameroon 


U 


CN 


China 


LK 


CS 


Czechoslovakia 


LU 


cz 


Czech Republic 


LV 


DE 


Germany 


MC 


DK 


Denmark 


MD 


ES 


Spain 


MG 


FI 


Finland 


ML 


FR 


France 


MN 


GA 


Gabon 





United Kingdom 


MR 


Mauritania 


Georgia 


MW 


Malawi 


Guinea 


NE 


Niger 


Greece 


NL 


Netherlands 


Hungary 


NO 


Norway 


Ireland 


NZ 


New Zealand 


Italy 


PL 


Poland 


Japan 


PT 


Portugal 


Kenya 


RO 


Romania 


Kyrgystan 


RU 


Russian Federation 


Democratic People's Republic 


SD 


Sudan 


of Korea 


SE 


Sweden 


Republic of Korea 


SI 


Slovenia 


Kazakhstan 


SK 


Slovakia 


Liechtenstein 


SN 


Senega] 


Sri Lanka 


TD 


Chad 


Luxembourg 


TG 


Togo 


Latvia 


TJ 


Tajikistan 


Monaco 


TT 


Trinidad and Tobago 


Republic of Moldova 


UA 


Ukraine 


Madagascar 


US 


United States of America 


Mali 


UZ 


Uzbekistan 


Mongolia 


VN 


Viet Nam 



WO 96/12592 



PCT/US95/14394 



-1- 

CUTTING TOOL ASSEMBLY HAVING AN EXCHANGEABLE ADAPTOR 

5 FIELD OF THE INVENTION 

The present invention relates to a cutting tool 
assembly consisting of a tool shank and an exchangeable 
adaptor for holding a replaceable cutting insert, 
releasably secured thereto, for use in different cutting 
10 operations, in particular, in internal operations such as 
turning, parting, grooving, especially face grooving, 
trepanning, etc. 

BACKGROUND OF THE INVENTION 
15 in a typical cutting tool assembly of the above 

kind, an adaptor holding a cutting insert usually has an 
adaptor mounting portion which is attached to a shank 
holding portion of an elongated tool shank by means of 
clamping screws and a planar or arcuate insert retaining 

2 0 portion projecting outwardly from the adaptor mounting 

portion so that the extent of the projection of the 
insert retaining portion defines the cutting depth of the 
operation. 

Such cutting tools are disclosed, for example, 
25 in U.S. 4,332,513 and in U.S. 5,112,164. In these 

patents, a cutting insert is held in an insert retaining 
portion by means of an either replaceable or resilient 
clamping arm. The cutting tools of both disclosures are 
not suitable for face grooving operations at relatively 

3 0 large depths, seeing that, due to strength limitations 

and possible vibration problems, the insert retaining 
portions thereof are not designed to protrude 
sufficiently with respect to the adapter mounting 
portion. 

3 5 In a cutting tool assembly disclosed in WO 

94/21408 as well as in a cutting tool assembly 
manufactured by Plansee and known as "TIZIT Maxilock 
MSS" , an adaptor has an essentially protruding insert 
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retaining portion enabling the use of the cutting tool 
for relatively deep grooving operations. However, due to 
a specific design of a shank holding portion to which the 
adaptor is attached and a specific manner of the 
attachment, the assembly has a large number of components 
and a predetermined strict sequence of mounting 
operations. 

In all the cutting tool assemblies described 
above, both the number and the disposition of clamping 
screws used for coupling an adaptor to a tool shank 
require sufficient transverse dimensions of the 
assemblies, due to which none of these cutting tools can 
be used for internal machining of grooves with narrow 
holes in workpieces, i.e. when not only an insert 
retaining portion of the adaptor but the entire adaptor 
together with a shank holding portion need to enter the 
workpiece. It is therefore believed that, in such kind 
of operations, there have, until now, only been used 
tools of an integral construction rather than tool 
assemblies comprising exchangeable adaptors. 

It is accordingly the object of the present 
invention to provide a cutting tool having an 
exchangeable adaptor, enabling accurate and efficient 
internal machining of grooves, in particular deep and 
narrow grooves, within workpieces having small diameters. 

SUMMARY OF THE INVENTION 

In accordance with the present invention there 
is provided a cutting tool assembly comprising an 
elongated tool shank having, at a side adjacent a leading 
end thereof, a shank holding portion and an exchangeable 
adaptor having an insert retaining portion for retaining 
a replaceable cutting insert and an adaptor mounting 
portion releasably secured to the shank holding portion 
by at least two clamping screws, the tool assembly having 
a reference plane passing, during operation of the tool, 
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through an axis of relative rotation of a workpiece with 

respect to the tool; 

one of the adaptor mounting and shank holding 
portions being formed with a recess and the other one 
5 being formed with a protrusion mating with the recess and 
received therein; 

said adaptor mounting portion being formed with 
at least two adaptor through bores and said shank holding 
portion being formed with at least two threaded bores 

10 substantially aligned with the respective adaptor through 
bores, the bores being oriented transversely with respect 
to said axis of rotation and passing through the recess 
and the protrusion, the axes of the through bores being 
slightly offset with respect to the axes of the 

15 respective threaded bores and being disposed closer to 
the insert retaining portion than the axes of the 
threaded bores, each clamping screw being inserted into 
the respective adaptor through bore and threaded bore of 
the shank holding portion and having a screw head portion 

2 0 received within said through bore and a screw threaded 
portion screwed into said threaded bore; 

characterised in that 

the axes of said threaded bores are located 
substantially in said reference plane. 

25 With such a design due to which the clamping 

screws are located substantially in the reference plane 
of the tool, during an internal cutting operation, all 
the clamping elements of the assembly and, in particular, 
the clamping screws are disposed substantially in the 

30 area of a workpiece where maximal space is available 

therefor. In consequence with this, the adaptor does not 
need to have an unduly increased transverse dimension, 
enabling thereby an essential miniaturization of the 
cutting tool. This is specifically important for deep 

35 internal operations in which it is desired that not only 
the insert retaining portion of the adaptor but also the 
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adaptor mounting portion together with the shank holding 
portion enter a workpiece having small internal 
dimensions. 

In a preferred embodiment of the present 
5 invention, the tool assembly comprises only two clamping 
screws, one of which screws being located closer to the 
insert retaining portion than the other one, the 
respective through bores and threaded bores being located 
accordingly . 

10 Preferably, the axis of the through bore which 

is disposed adjacent the insert retaining portion is 
located slightly above said reference plane, as seen in 
the direction of a side view of the tool. In addition, 
it is preferable that the axis of the through bore which 

15 is disposed adjacent a terminal end of the adaptor is 
located slightly below said reference plane. It is 
desirable, in this case, that a dimension of the recess 
in the direction perpendicular to the reference plane is 
greater than a respective dimension of the projection. 

2 0 Due to the fact that the axes of the through 

bores are disposed on different sides with respect to 
said reference plane, it is ensured that, upon screw 
coupling of the screws into said threaded bores, the 
adaptor mounting portion and consequently the adaptor is 
25 slightly rotated, providing thereby that the recess walls 
contact the protrusion walls at predetermined locations. 
One of these locations which is adjacent the insert 
retaining portion is disposed above the reference plane, 
if seen in the direction of the side view of the tool, 

3 0 while the other one which is adjacent the terminal end of 

the adaptor is located, preferably, below the reference 
plane, due to which a desired distribution of forces, 
during cutting operation, is ensured. 

Preferably, the axes of the bores are 
35 substantially normal to said longitudinal axis of 

relative rotation of the workpiece with respect to the 



SUBSTITUTE SHEET (RULE 26) 



WO 96/12592 



PCT/US95/14394 



-5- 

tool. However, they may also be slanted with respect to 
said longitudinal axis either in the same or in different 
senses. 

In the preferred embodiment of the present 
5 invention, the tool shank is of an elongated generally 
cylindrical shape and a longitudinal axis of the tool 
shank lies in said reference plane. Consequently, the 
clamping screws in this tool according to the present 
invention are disposed in an area of the assembly where a 

10 bulk of material is maximal so that the screws do not 

require an unduly increased transverse dimension of the 
adaptor. This allows for a still more essential 
miniaturization of the cutting tool which is 
specifically advantageous for the internal cutting 

15 operations of the kind specified above. Furthermore, due 
to the symmetrical design of the shank holding portion 
with respect to the reference plane, the same shank can 
be used for both right-hand and left-hand adaptors. 

Preferably, the adaptor is of a substantially 

2 0 arcuate shape and has a dimension in the direction 
perpendicular to the reference plane, not exceeding 
corresponding dimension of the cylindrical tool shank, 
rendering thereby the cutting tool assembly suitable for 
internal machining within a narrow hole in a workpiece. 

2 5 With the design according to the present invention, the 

cutting tool can enter such a narrow hole of a depth 
which is substantially greater than conventional depths, 
and this in spite of the existence of the adaptor. 

Preferably, the adaptor mounting portion is 

3 0 formed with an adaptor coolant fluid bore extending 

substantially along the length of the adaptor between a 
fluid inlet orifice disposed adjacent an adaptor terminal 
portion and a fluid outlet orifice disposed at a leading 
end of the adaptor mounting portion above the insert 
35 retaining portion so as to direct coolant fluid to the 

vicinity of the cutting edge. The fluid inlet orifice is 
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preferably connected to a coolant fluid arrangement in 
the tool shank, adapted to be in fluid communication with 
a coolant fluid supply means. The coolant fluid duct 
arrangement of the tool shank, preferably, comprises a 
5 coolant fluid axial bore extending along the tool shank 
and terminating at a coolant fluid transverse bore 
located in said tool shank holding portion in a region 
thereof between said rear end of the holding portion and 
said at least one threaded bore. The coolant fluid 

10 transverse bore has at least one outlet portion which is 
aligned with said fluid inlet orifice of the adaptor. 

Preferably, the coolant fluid transverse bore 
has two outlet portions disposed on two sides of said 
reference plane of the tool, which two outlet portions 

15 are operated alternatively depending on whether the tool 
shank is to be used with a left-hand or a right-hand 
adaptor . 



20 



BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is an exploded isometric view of a metal 
cutting tool assembly according to the present invention; 

Fig. 2 is an isometric view of the cutting tool 
assembly shown in Fig. 1; 

Fig. 3 is a front view of the cutting tool 
25 assembly shown in Fig. 2; 

Fig. 4 is a side view of the cutting tool 
assembly shown in Fig. 2; 

Fig. 5 is a plan view of the cutting tool 
assembly shown in Fig. 2; 

Fig. 6 is a cross-sectional view along the line 
VI-VI of the cutting tool assembly shown in Fig. 4; 

Fig. 7 is a side view of the cutting tool 
assembly shown in Fig. 2, schematically illustrating a 
clamping mechanism thereof; 
35 Fig. 8 is a cross-sectional view along the 

lines VIII-VIII and VIII '-VIII' of the cutting tool 
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assembly shown in Fig. 7, taken in position prior to 
final stage of clamping; 

Fig. 9 is a cross-sectional view along the lien 
IX-IX of the cutting tool assembly shown in Fig. 7; 
5 Fig. 10 is a cross-section view along the X-X 

of the cutting tool assembly shown in Fig. 7; 

Fig. 11 is a cross-sectional view in a 
reference plane XY, schematically illustrates a 
disposition of the cutting tool assembly shown in Fig. 2 
10 in a workpiece during a face grooving operation; and 

Fig. 12 shows an alternative embodiment of a 
cutting tool according to the present invention. 



DESCRIPTION OF PREFERRED EMBODIMENTS 

15 Figs. 1, 2, and 3 show a cutting tool assembly 

according to the present invention. As seen in Figs. 1 
and 2, the cutting tool assembly comprises an elongated 
generally cylindrical tool shank 1 having a longitudinal 
axis X', a substantially elongated adaptor 2 holding a 

20 cutting insert 3, which is preferably a self-held 

indexable cutting insert, and a screw means, generally 
designated with 4, including two clamping screws 5 and 6 
for clamping the adaptor 2 to the tool shank 1. 

The cutting tool is adapted for use for 

2 5 internal machining, in particular and as shown in Fig. 
11, for machining of a deep annular groove G within a 
relatively deep and narrow hole H in a workpiece W having 
an axis of rotation X" . During the operation, the 
longitudinal axis X' of the tool shank is parallel to or 

30 coincides with the axis of rotation X". The assembly has 
a reference plane XY (the plane of Fig. 11) which passes 
through the axis of rotation X' of the workpiece W and 
which is generally parallel to a plan view of the tool. 
As schematically shown in Fig. 2, in the described 

35 embodiment, the longitudinal rotary axis X r of the tool 

shank 1 as well as a cutting edge 7 of the cutting insert 
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3 lie in the reference plane XY. However, they may be 
disposed in a different manner. For example, the cutting 
edge 7 may be located above the reference plane. 

As seen in Fig. 1, the tool shank 1 has a shank 
5 holding portion 8 formed at a side of the tool shank 
adjacent a leading end 9 thereof. The shank holding 
portion 8 has a central rectangular axially directed 
elongated protrusion 10 and axially directed abutment 
surfaces 12 and 13 on either side of the protrusion 10. 

10 The latter together with the abutment surfaces 12 and 13 
extend from the leading end 9 of the tool shank to a rear 
end 11 of the shank holding portion 8 and are disposed 
substantially symmetrically with respect to the 
reference plane, being oriented substantially normally 

15 thereto. The shank hold portion 8 has an additional 
abutment surface 15 oriented radially and disposed 
adjacent the rear end 11 of the holding portion. As seen 
in Figs, l and 3, the protrusion 10 has a protrusion base 
14 and side walls 17 and 18 parallel to the reference 

2 0 plane XY. 

As seen in Fig. 1, the shank holding portion 8 
is formed with two parallel threaded bores 2 2 and 2 3 
which pass through the protrusion 10 so that their axes 
are disposed substantially in the reference plane and are 

2 5 normal to the longitudinal axis X' of the tool shank. 

As illustrated in Figs. 4, 5 and 6, the tool 
shank 1 is formed with a coolant fluid duct arrangement 
25 (shown with a dotted line) adapted to be in fluid 
communication with a coolant fluid supply means (not 

3 0 shown) . The coolant fluid duct arrangement 25 comprises 

a coolant fluid axial bore 2 6 extending along the tool 
shank and terminating at a coolant fluid transverse bore 
27 located in the shank holding portion 8 in a region 
between the rear end 11 thereof and the threaded bore 23. 
3 5 The transverse bore 27 has two outlet portions 29 located 
laterally and terminating at the abutment surfaces 12 and 
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13. The outlet portions 29 of the transverse bore 27 are 
operated alternatively depending on whether the tool 
shank 1 is used with a left-hand adaptor, as in the 
described embodiment, or with a right-hand one. As shown 
5 in Fig. 6, an end portion 31 of the coolant fluid 
transverse bore 27 is plugged with a plug 32. 

As seen in Figs. 1 and 2, the adapter 2 has an 
arcuate shape and is formed with an insert retaining 
blade portion 4 0 having an insert receiving slot 41 where 

10 the cutting insert 3 is held in a self-clamping manner 

and an adaptor mounting portion 4 2 to be screw clamped to 
the holding portion 8 of the tool shank 1. The adaptor 
mounting portion 42 extends from the insert retaining 
portion 4 0 to a terminal end 4 3 of the adaptor. A side 

15 surface of the adaptor mounting portion which is not seen 
in Fig. 1 and which cooperates with the shank holding 
portion 8 has a profile mating with that of the shank 
holding portion 8. Thus, as seen in Fig. 3, the adaptor 
mounting portion is formed with a central rectangular 

2 0 elongated recess 44 receiving the protrusion 10 and 

abutting surfaces 45 and 46 located on either side of the 
reC ess 44. Similarly to the protrusion 10 and the 
abutment surfaces 12 and 13 seen in Fig. 1, the recess 44 
and the abutting surfaces 4 5 and 4 6 extend axially from 

2 5 the insert retaining blade portion 4 0 to the terminal end 

43 of the adaptor mounting portion 42. Reverting to Fig. 
3, the recess 44 has a recess base 48 and side walls 49 
and 50 which are spaced by a distance which slightly 
exceeds a distance between the protrusion walls 17 and 

3 0 16. In addition, the depth of the recess 44 exceeds the 

height of the protrusion 10. As seen in Fig. 4, the 
adaptor mounting portion 42 has an additional abutting 
surface 52 which bears against the additional abutment 
surface 15 of the shank holding portion 8. 
3 5 As illustrated in Fig. 1, the adaptor mounting 

portion 4 2 is formed with two through bores 53 and 54 
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which pass through the recess 44. Axes of the through 
bores 53 and 54 are parallel to the axes of the threaded 
bores 22 and 23. 

In the described embodiment, the through bores 
5 53 and 54 as well as the threaded bores 22 and 23 are of 
a substantially identical shape which is seen in Fig. 8 
illustrating identical cross-sectional views of the tool 
along the lines VIII-VIII and VIII '-VII' in Fig. 7. As 
seen, each through bore 53 , 54 has a countersunk portion 
10 55 of a preferably asymmetric shape and has a clamping 
area 56 which is closer to a rim of the bore than the 
rest of the countersunk portion. The clamping areas 56 
of the through bores 53 and 54 are located, in accordance 
with the locations of the axes of these bores, on 
15 different sides with respect to the reference plane XY. 

As seen in Figs. 4, 5 and 6, the adaptor 
mounting portion 4 2 is formed with an adaptor axial 
coolant fluid bore 57 extending between a fluid inlet 
orifice 58 (Fig. 6) disposes adjacent the adaptor 
terminal portion 4 3 and aligned with outlet portion 2 9 of 
the coolant fluid transverse bore 27, and a fluid outlet 
orifice 59 (shown also in Fig. 2) disposes adjacent and 
above the insert retaining portion 4 0 so as to direct 
coolant fluid to the vicinity of the cutting edge 7. 

Reverting now to Fig. l, each of the clamping 
screws 5, 6 has a clamping head 60 adapted to be freely 
received within the respective through bore 53, 54 of the 
adaptor mounting portion 42 and a screw threaded portion 
61 to be screwed into the threaded bore 22, 23 of the 
shank holding portion 8. The clamping head 60 is formed 
with a conical clamping portion 63 having an included 
angle corresponding to that of the countersunk portion 55 
of the through bore 53 , 54 . 

With reference to Figs. 7 and 10, the mode of 
coupling of the adaptor 2 with the tool shank 1 will now 
be described. When the adaptor mounting portion 4 2 is 



20 
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attached to the shank holding portion 8, the protrusion 
10 is received within the recess 44 leaving a gap 65 
(Fig. 8). As seen in Fig. 8, the through bores 53 and 54 
are substantially aligned with the threaded screw bores 
5 22 and 2 3 , the arrangement, however, being such that the 
axes of the through bores 53 and 54 are slightly offset 
with respect to the axes of the respective threaded bores 
22 and 23 both in the direction along the longitudinal 
axis of the tool shank and in the direction perpendicular 

10 to the reference plane. Thus, the axis of each through 
bore 53, 54 is closer to the insert retaining portion 40 
than the axis of the respective threaded bore, the axis 
of the bore 53 which is disposed adjacent the insert 
retaining portion 40 being located slightly above the 

15 reference plane and the axis of the bore 54 which is 
disposed adjacent the terminal end 43 of the adaptor 
mounting portion 42 being located slightly below the 
reference plane. 

With reference to Figs. 9 and 10, upon the 

2 0 screw coupling of the clamping screws 5 and 6 in the in 
the threaded bores 22 and 23, in any sequence, the 
abutting surfaces 45 and 4 6 bear against the abutment 
surfaces 12 and 13 of the shank holding portion. 
Simultaneously, as shown in Fig. 8, the clamping portion 

2 5 6 3 of the screw head 60 of each screw 5, 6 bears 

clampingly against the respective through bore 
countersunk portion 55 at its clamping area 56. Due to 
the specific mutual disposition of the aligned bores and 
of the clamping area 56 thereof, the engagement of the 
30 clamping portion 63 of each screw 5, 6 with the through 
bore countersunk portion 55 occurs at a predetermined 
location 70a, 70b thereof (Fig. 7). The predetermined 
locations 70a and 70b are disposed, on the one hand, at 
areas of the bores located on the side of the terminal 

3 5 end 4 3 of the adaptor, whereby it is ensured that the 

adaptor mounting portion is biased in the direction 
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towards the abutment: surface 15 of the shank holding 
portion, and on the other hand so that the location of 
contact 70a which is adjacent the insert retaining 
portion, is disposed below the reference plane, while the 
5 location of contact 70b which is adjacent the terminal 
end 4 3 of the adaptor is disposed above the reference 
plane. By virtue of such a disposition of the locations 
of contact between the clamping screws 5 and 6 and the 
through bores 53 and 54 , it is achieved that the adaptor 

10 is slightly rotated on the lateral abutment surfaces 12 
and 13, due to which the protrusion walls 17 and 18 
engage the recess walls 4 9 and 50 at predetermined 
positions 80a and 80b which are located on different 
sides with respect to the reference plane. Thus, the 

15 contact area 80a which is adjacent the cutting edge 7 is 
located above the reference plane (Fig. 10) and the 
contact area 80b which is adjacent the terminal end 4 3 is 
located below the reference plane (Fig. 9). As a result, 
an eguilibrium of clamping forces is achieved and a 

2 0 stable and rigid clamping of the adaptor to the tool 
shank is ensured. 

Thus, the present invention provides for the 
clamping mechanism which is very simple and user 
friendly. Furthermore, the clamping mechanism allows for 

25 a relatively small number of components of the tool 

assembly and for a miniaturization thereof, for simple 
handling and relatively easy manufacturing, due to 
possible relatively large manufacturing tolerances, for 
accurate and repeatable positioning of the adaptor in the 

30 tool ensuring its reliable and rigid fixation. 

In view of the fact that the tool shank in the 
described metal cutting tool assembly is of a cylindrical 
shape, it is particularly useful that all the elements of 
the assembly which are involved in the clamping 

35 procedure, i.e. the clamping screws, protrusion and 

recess, are disposed in the vicinity of the reference 
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plane of the tool, which is especially advantageous for 
such tools having small diameters used, e.g. for 
machining of grooves, in particular deep and narrow 
grooves, within deep and narrow holes in workpieces. 
5 Thus, Fig. 11 shows the above-described cutting 

tool during cutting operation. The arrows show 
directions of possible relative movement of the tool. 
The shadowed area illustrates schematically how the 
coolant fluid is supplied through the tool shank and the 

10 adaptor to the cutting area in the vicinity of the 
cutting edge. Thus, due to the above described 
construction of the cutting tool used, particularly, with 
the self-clamped insert having small volume of insert 
clamping means, an effective supply of the coolant fluid 

15 to the cutting area is provided and consequent cooling of 
the cutting insert and evacuation of chips from the 
cutting area is achieved, which is especially 
advantageous for machining of deep holes and/or grooves 
with small diameters. 

2 0 It should be mentioned that the cutting tool 

assembly may be designed with features different from 
that described above and shown in the drawings. Thus, 
though the cutting tool shown in the drawings is a left- 
hand tool, the same tool shank may be used for right-hand 

2 5 tools. The tool shank may have rectangular cross- 

sectional shape, as shown in Fig. 12, rather than being 
cylindrical. The adaptor and, in particular, its insert 
retaining blade portion may be flat rather than being 
arcuate . 

3 0 The protrusion may be formed in the adaptor 

mounting portion and the recess - in the tool shank 
holding portion. The abutting and abutment surfaces of 
the adaptor mounting portion and the shank holding 
portion may be constituted by the base surfaces of the 
3 5 recess and protrusion rather than by lateral surfaces of 
the adaptor mounting portion and the tool shank holding 
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portion. The walls of the recess and the protrusion may 
be not flat and not parallel to the reference plane and 
to each other. The protrusion and the recess may fit 
tightly when produced with small tolerances, in which 
5 case only one clamping screw and, consequently, only one 
pair of aligned bores need to be used, the adaptor 
through bore and the threaded bore of the shank holding 
portion being both disposed substantially in the 
reference plane. 

10 The aligned bores and, consequently, the 

clamping screws may be slanted, in particular in 
different senses, with respect to the longitudinal axis 
of the tool shank as well as with respect to said 
reference plane. The screws may be of different 

15 diameter. The features employed in order to achieve the 
predetermined position of the clamping portions of the 
through bores during the clamping procedure, i.e. the 
clamping area of the counter-sunk portion of the through 
bores and the off-set relationship between the axes of 

2 0 the aligned bores, can be used alternatively rather than 
in combination and may be designed in any other suitable 
form. For example, there may be used, for the above 
purpose, eccentric locking cam arrangements. The axes of 
the through bores may be on the same side of the 

25 reference plane rather than being on different sides 
thereof . 

The adaptor coolant fluid bore may extend 
longitudinally throughout the adaptor and have the fluid 
outlet orifice in the insert retaining portion. 
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CLAIMS 

1. A cutting tool assembly comprising an elongated 
tool shank having, at a side adjacent a leading end 
thereof, a shank holding portion and an exchangeable 

5 adaptor having an insert retaining portion for retaining 
a replaceable cutting insert and an adaptor mounting 
portion releasably secured to the shank holding portion 
by at least two clamping screws, the tool assembly having 
a reference plane passing, during operation of the tool, 

10 through an axis of relative rotation of a workpiece with 
respect to the tool; 

one of the adaptor mounting and shank holding 
portions being formed with a recess and the other one 
being formed with a protrusion mating with the recess and 

15 received therein; 

said adaptor mounting portion being formed with 
at least two adaptor through bores and said shank holding 
portion being formed with at least two threaded bores 
substantially aligned with the respective adaptor through 

20 bores, the bores being oriented transversely to said axis 
of rotation and passing through the recess and the 
protrusion, the axes of the through bores being slightly 
offset with respect to the axes of the respective 
threaded bores and being disposed closer to the insert 

2 5 retaining portion than the axes of the threaded bores, 

each clamping screw being inserted into the respective 
adaptor through bore and threaded bore of the shank 
holding portion and having a screw head portion received 
within said through bore and a screw threaded portion 

3 0 screwed into said threaded bore; 

characterised in that 

the axes of said threaded bores are located 
substantially in said reference plane. 

2. A cutting tool assembly according to Claim 1, 
35 characterised in that the tool assembly comprises two 

clamping screws. 
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3 . A cutting tool assembly according to Claim 2 , 
characterised in that the axis of the through bore which 
is located adjacent the insert retaining portion is 
disposed slightly above said reference plane, as seen in 

5 the direction of a side view of the tool. 

4 . A cutting tool assembly according to Claim 3 , 
characterised in that the axis of the through bore which 
is located adjacent a terminal end of the adaptor is 
disposed slightly below said reference plane, as seen in 

10 the direction of the side view of the tool. 

5. A cutting tool assembly according to Claim 1, 
characterised in that the protrusion and the recess have 
side walls substantially parallel to the reference plane 
of the tool. 

15 6. A cutting tool assembly according to Claim 5, 

characterised in that said side walls of the recess are 
spaced by a distance greater than the dimension of the 
projection between the corresponding side walls thereof. 

7. A cutting tool assembly according to Claim 2, 
2 0 characterised in that the axes of the bores are 

substantially normal to said longitudinal axis of 
relative rotation of the workpiece with respect to the 
tool. 

8. A cutting tool assembly according to Claim 1, 

2 5 wherein the tool shank is of an elongated cylindrical 

shape and the adaptor is of a substantially arcuate 
>e. 

9 . A cutting tool assembly according to Claim 8 , 
wherein the adaptor of the tool has a transverse 

30 dimension not exceeding the corresponding dimension of 
the cylindrical tool shank. 

10. A cutting tool assembly according to Claim 9, 
which assembly is adapted for internal machining within a 
relatively narrow hole in a workpiece, said dimension of 

3 5 the tool shank being less than the cross-sectional 

dimension of the machined hole. 
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11. A cutting tool assembly according to Claim 1, 
characterised in that the adaptor mounting portion is 
formed with an adaptor coolant fluid bore extending 
substantially along the length of the adaptor between a 
5 fluid inlet orifice disposed adjacent an adaptor terminal 
portion and adapted to be in fluid communication with a 
coolant fluid supply means, and a fluid outlet orifice 
disposed at a leading end of the adaptor mounting portion 
above the insert retaining portion. 

10 12. A cutting tool assembly according to Claim 11, 

characterised in that the fluid inlet orifice of the 
adaptor is connected to a coolant fluid duct arrangement 
in the tool shank, adapted to be in fluid communication 
with a coolant fluid supply means, the coolant fluid duct 

15 arrangement of the tool shank comprising of a coolant 
fluid axial bore extending along the tool shank and 
terminating at a coolant fluid transverse bore located in 
said tool shank holding portion in a region thereof 
between said rear end of the holding portion and said at 

2 0 least one threaded bore, the coolant fluid transverse 

bore having at least one outlet portion which is aligned 
with said fluid inlet orifice of the adaptor. 
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